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FIM changes since April 2012

* Interpolation of initial conditions improved

— Vertical: Temperature, height —now in Exner instead of pres

— Horizontal: Winds interpolation improved near poles
* Interpolation of output —improved to vector interpolation near poles
 Model itself

— Horizontal smoothing of hybrid isentropic-sigma vertical coordinate —
reduced by factor of 3

Also tested but not improving skill yet
e 4% order momentum diffusion

* Janjic horizontal pressure gradient
In progress

* Testing of GSI/hybrid/ensemble with FIM (increment interpolation
from FIM to GFS grid)

 Testing of multi-model ensemble with GFS — HFIP (real-time) and
GEFS (retrospective) applications



FIM-GFS comparison

Period — 1 June 2012 through 30 May 2013 (1-year comparison)
FIM — initialized from GFS native analyses (sanl/sfcanl), i.e., FIM
has not yet been fully cycled

— ESRL now performing initial experiments with FIM using GSI-EnKF
assimilation (Mariusz Pagowski, Jeff Whitaker)

FIM runs — retrospective for 1 June 2012 through 17 March 2013
(real-time from 17 Mar 13 through May 2013)

— Subversion r3162
GFS — real-time runs

NCEP verification used for analysis/grid verification
— http://ruc.noaa.gov/vsdb/fim r3162 pop/

ESRL verification used for raob verification (0.5 deg data used for
both GFS and FIM
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April 2012:

“FIM and GFS similar forecast skill at 5d.”

Ju

ne 2013;

FIM and GFS still similar forecast skiu at 5c
— FIM better at 6+ days



GFS and FIM configurations
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From Stan/Fanglin seminar Height RMSE Results from new retro
a year ago - April 2012 _ June 2012 through May 2013
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FIM has larger height RMSE than GFS at initial forecast hours, irrelevant to the choice of
verifying analyses. (2013 improvement: interpolation from GFS to FIM for T and Z,
stronger improvement from 6-10 days in new FIM version)




* Verification against Upper-Air Rawinsonde
Observations —

* 12-month period — June 2012 — May 2013

 All raob stations over N. America used



— ZERO rgn:RR, temperature rms 120h fcst

FIMRETRO_r3162_pop-GFS rgn:RR, temperature rms 120h fest
— FIMRETRO_r3162_pop rgn:RR, temperature rms 120h fest 2012-06-0¢ — FIMRETRO_r3162_pop rgn'RR, temperature bias 120R fost 20124
= GFS rgn:RR, temperature bias 120h fest 2012-06-06 thru 2013-05:

— GFS rgn:RR, temperature rms 120h fcst 2012-06-06 thru 2013-05-30
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— ZERO rgn:RR, RH rms 120h fcst

FIMRETRO_r3162_pop-GFS rgn:RR, RH rms 120h fest = FIMRETRO_r3162_pop rgn:RR, RH bias 120h fcst 2012-06-06 thi
— FIMRETRO_r3162_pop rgn:RR, RH rms 120h fest 2012-06-06 thru 2013~ GFS rgn:RR, RH bias 120h fcst 2012-06-06 thru 2013-05-30

— GFSrgn:RR, RH rms 120h fest 2012-06-06 thru 2013-05-30
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— ZERO rgn:RR, winds rms 72h fcst

— GFS rgn:RR, winds rms 72h fcst 2012-06-04 thru 2013-05-30

pressure (hPa, matched)
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— FIMRETRO_r3162_pop rgn:RR, winds rms 72h fest 2012-06-04 thru 20— FIMRETRO_r3162_pop rgn:RR, winds rms 120h fest 2012-06-06 t
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Gain FE [%]

LANT 2010-2012 FIM9 v GFS v ECMWEF track error %improvement over HFIP baseline

IC: NCEP-Hyrbrid
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3-year Atlantic hurricane track results
> 9% forecast error (FE) improvement over HFIP baseline @ = |
ol | Both FIM and GFS used the same hybrid initial conditions =~ |
* FIM used r3162, same config as 1-yr retro (2012-13)

—-30 Oh 12h 24h 36h 48h 72h 96h 120h
. 13[201] 24[172] 25[153] 25[137] 29[106] 21[88] 11[64]

15[201] 20[172] 24[153] 30[137] 26[106] 14[88] 11641
4[201] 11[172] 22[153] 24[137] 24[106] 15[88] 13[64]




FIM-GFS comparison

Period — 1 June 2012 through 30 May 2013 (1-year comparison)
FIM — initialized from GFS native analyses (sanl/sfcanl), i.e., FIM
has not yet been fully cycled

— ESRL now performing initial experiments with FIM using GSI-EnKF
assimilation (Mariusz Pagowski, Jeff Whitaker)

FIM runs — retrospective for 1 June 2012 through 17 March 2013
(real-time from 17 Mar 13 through May 2013)

— Subversion r3162
GFS — real-time runs

NCEP verification used for analysis/grid verification
— http://ruc.noaa.gov/vsdb/fim r3162 pop/

ESRL verification used for raob verification (0.5 deg data used for
both GFS and FIM




